Designing gene therapy vectors: avoiding immune responses by using tissue-specific promoters.
Attempts to correct genetic disorders by gene therapy have been hindered by various problems including unwanted immune responses against the gene product. It has been shown that immune responses with DNA vaccines after i.m. injection of antigen-encoding plasmid DNA are primed solely by professional antigen-presenting cells (APC), even though myocytes are the primary type of cell transfected. This possibly involves direct transfection of some APC in regional lymph nodes draining the injected muscle. Here we have used plasmid DNA vaccines that express hepatitis B surface antigen (HBsAg) to evaluate the possibility of abrogating these immune responses by use of a tissue-specific promoter that does not drive expression in APC. We show that HBsAg-specific humoral or cell-mediated responses are not induced in mice when the muscle-specific human muscle creatine kinase promoter is used in place of the ubiquitous cytomegaloviral promoter to drive expression of HBsAg. This may have significance in the field of gene therapy where one aims to achieve stable expression of the desired gene product without interference from the host immune response.